Modifications of local cerebral glucose utilization during circadian food-anticipatory activity.
Food-anticipatory activity that animals express before a daily timed meal is considered as the behavioral output of a feeding-entrainable oscillator whose functional neuroanatomy is still unknown. In order to identify the possible brain areas involved in that timing mechanism, we investigated local cerebral metabolic rate for glucose during food-anticipatory activity produced either by a 4-h daily access to food starting 4 h after light onset or by a hypocaloric feeding provided at the same time. Local cerebral metabolic rate for glucose measured by the labeled 2-[(14)C]-deoxyglucose technique was quantified in 40 structures. In both groups of food-restricted rats, three brain regions (the nucleus of the solitary tract, the cerebellar cortex and the medial preoptic area) showed a decrease in local cerebral metabolic rate for glucose, compared with control ad libitum animals. In addition, only one structure, the paraventricular thalamic nucleus, was affected by temporal restricted feeding, and not by hypocaloric feeding, compared with ad libitum rats. By contrast, three brain regions, i.e. the intergeniculate leaflets, the paraventricular hypothalamic and the arcuate nuclei, showed specifically metabolic decreases during anticipation of hypocaloric feeding, and not during anticipation of temporal restricted feeding, compared with the ad libitum group. Expression of food-anticipatory activity appears to be regulated by an integrated neural circuit of brainstem and hypothalamic pathways, with hypocaloric feeding involving more extensive forebrain areas than temporal restricted feeding.